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PURPOSE: To provide modified IL-6 which is prepared by bonding polyethylene glycol to glycoprotein or 
polypeptide having IL-6 activity, and of which the thrombopoiesis accelerating activity it is administrated to organism, 
is improved. 

CONSTITUTION: Polyethylene glycol is bonded to glycoprotein or polypeptide having inteleukin 6 (IL-6) activity, 
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fc3*<«B*tifc. *c-CHT©BSBBCtt»* 
SP EG 1 *»*Tto*T»fcfilS*JS«*JIH* 
* 0 RfcfcTB. YH10H*«£]£ CAniicon) 
^TSftfcfclOmlKfitfU - n€?»20aMI*B 

■7- h i; ^z.a*« (pHe.o ) -cTfftifct?? 

T8tt*frl>* SDS-PAGEfl>fft? ft* *£©»*» 
91K , 68K , 4LK , 26K ***£/<>Ktt54 
(&T\ cn£©B»'*«K* 
Fr45-K Fr45-2, Pr45-3. Fr45-4fcHy) o *B 
^nfnZJag, 4.0ngs 2.9oy, 2.5 

Eg T £> -J o 
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(tit*. *fcl&7 = y SfigWSfc J: Cf SDS-PAGEI^ 
J: *£**M*i: AoTlf-sfco 
*fc©7 $ y Sftofflueti* Stocks£©£fe 
(Anal. Biochem., 154:232. 19S6) ttftoT. 
0. 1M 'J >»t- b 'J O AS«St (pH8.0) + T7. 5 
% Fluorescamine (4-phenylspiro [f uran-2(3H), 
l'-phthalan] -3,3' -dione) 
K ( A ex= 390nnu A em=475nm) *nJEi" * C 

SDS-PAGEt- «t Sfl-^lMStt, 10-20X75 iJx 

7rAvi/rai (Low 
Molecular Weight Maker) 5a»'<> 

K**©BJE1** ItHaii/^f AModel 
TIF-64 (-fAy^-fJtt) *JBHT1f*-ofc. 



^»BB¥4-218000(8) 

* 1 £ 

■ # (H> ifefcfSNH.g 

21K" 26K 41K 68K >91K 
FT45-1 23.0 77.0 6,1 
Fr45-2 14. 0 52. 2 33. 8 6.8 
FH5-3 12.0 56.4 28.2 3.4 9.3 
Fr45-4 - 9. 9 75. 7 14. 4 12. 6 

*1 *8t$hlL-6 

(h-IL6 1 £*Jb©T ; J £tt(*15) 

^t$S<*l 6 

xmm 4 Twsiufc 4 ooi^co^t, b*h 

& (Hirano. T. et al.» Proc. Natl. Acad. Sci. US 
A, 82:7251. 1985) *50^Urco fe*^I25C 
^fo Yt^«fihIL-6 it. ±ESKW6-CL4t:»-T 6 



ft 25 

3s SOS* £ 4 Ig M Cng/ml ) 

PECttf$hlL-6 
(pg/ml) hIL-6 Fr45-1 Fr45-2 Fr45-3 Fr45-4 



3750. 0 


910 


250 


335 


175 


200 


937.5 


890 


120 


162 


118 


175 


58.5 


545 


82 


78 


70 


90 


7.5 


120 


72 


73 


70 


75 



* i^1"ft*>hIL-6 m6Kb L-CWI-«*«lH 

HffiM 7 

^iohiL-6 nmm 1 * xv&nm a-c-en 

*ftf*S£ft*:PEG (4500) IL-6£s J; P E G 
( I0000)IL-6twOWT. £4 Jfii 

/MSfcJllflSfcH^fc. Balb/C* 1 ** (8a*s 
tt) CP EC (4500) 11-6. PEG < 10000)IL-6. 
PEG (4500) tb!L-6 *> J: C5hlL-6 

**n*'*USa* (rof07^-(, Bio-Rad 

5Bf!ff£T&-5U 6 B g KtSlttl U*mfit<D 



hlL-6 fc*tfhiL-6 bP EG ( 4500) 

0»HD*«LfcC!>C#l^ PEG ( 4500) IL-6s 
PEG (IO0OO)[L-6l*V*rft fe»22OX0JM\*a 

mm®* 

fif? 4 OhEL-6 fc, -tCDPEG^IS* CPr45-lfrfc 
Pr45-4) Balb/cv^X ( 8i§£, tf : n = 4 ) 
OiTi: 1 B 1 m 5 BfflS4U ««fS$SBi: 
SjfeLT*flm*©Jfe'l*«a*H-aLfc. 
3^i:^U/io 
*«IShIL-6 (Cit^^OP E GfcfiStt 14, *J?£ 
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P E G &f$hIL~6 




(iig/E) hIL-6 


Fr45-1 


Fr45-2 


Fr45-3 


Fr45-4 




tt 


tit 


t 


M 


* t 


10 


126.6 


250. 9 


214.4 


194.0 


173.5 




* 


*** 


*** 


*** 




5 


130.2 


224.6 


188.9 


138.9 


144.2 






* 




t 




1 


111.1 


143.6 


151.5 


128.8 


124.0 








tt 


** 




0.5 


115.8 


135.4 


125.8 


134.4 


107.2 


0. 1 


100.4 


103.2 


102.0 


92.8 


107. 6 



* : P< 0. 05^ M:P<0.0K *** : P< 0. 001 T 

(Student T- t*£) 

£&<?J 9 

(1) && : ?&&A.izz*)j:M f m + vik&Ztitzn 

mmiohii-s t*®p EGmm& CFr45-2) 

X©^#t(600rad) K <fc 0 ife/hfc*£ '> £8 
5SS&0J1O 

0>j4©hIL-6 £*©P E C«tStt (Fr45-2) 
Yfc^«te»CD >f ?D7t^7r S K (Jt^TCY 
£1^9) €r200«g/kg&4LT]fil/hft84>*S!B£ 
tf*:^;*!:. CY8#£H*£, hIL-6(15/ig 
To, P E G«ff?*li 1 y gfo 1 H 1 © 7 BR 

fc**tfiLfco 50i::*L*: o 
PEC«fifihIL-6 &$nTtt#MK&Lfrtii&<0 

m&m? e g 2£ffim tr> nisei 4 coxgm 

0.1M ^^Bth'J (pHIO) 200^C 

fcJKLfchlL-6 (lOOng) fcfcd, g£?atl*A,L 
tt?!r<*>. 25Q0(DgcD j§£35 P E G 2 £ 5 EK&tfT 
30^«CSSUDLSlc:$-ti:^o EcSfcTBU YM10K 



^KJ¥ 4-21800U(9) 

i0Braa&8:5 ( n = 4 ) L, g a N tr £ da l, 

# 3 0C/Tl/: o 

^O0«(i«tJSl» Kit-* l*^2BKEi6^ 
ftfcCDCttL, PEG«t5hlL-6 &5B?rtett 
5 B^U«£tf L/c 0 
(2) ±E(l)fcH«irbT, ML-6 t-ecoPEGS 
fiitt (Fr45-2) * XttiiKJt Ltz^+>z (n = 5) 
©ETC 1 B i EU hiL-6 (i 5 a g £ £1150 
/ig. Fr45-2I* 5 uzT^> 7 BHSttS^U 8 

±B(1)©»* ($31) J:»)fe^* XotZX 
MIR It* 8 Bltt*#»4»"CJli/MKO«*A* 
S/MifttAr^Ar^S* 1 , PEGteffitttS 



^ttifiR (Anicon) * ffl ^TStofc £8ml CBffi 
Lfc. S»)tt3.5Bil £ T 36 P B S"C¥ftfftL^^ 
— f*., ? *G200* 7 i (Pharmacia)i::©-ti\ 

T\ Prl00-1. FrlOO-2, 

FrlOO-3. Frl00-4. FrlOO-5 iC*?> 0 £M£G> 
CflU. *ft'Pn3.8i«„ 5.9ng* 5.8og, 4.8ng, 
4. 5mgT3& o tz 0 

li % JHC**l-efl5.3fflk 7.40U 8.61k 9. 4fl£U 

IO.OfStfc -? fco 

*2fc0fl2 

PEGfcMiLT* ¥*3#*fiA<ftl2000 © 
PEG03/>?9iXfil/*N-t K-o*s>x£ 

RC6A«>K) (HT»SSPEGI2Mfct»5) 
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6G> F E Gtefi5£ff itz 0 

0. lM**S-f V 'J* ASfcjfc (pH8.5) leOafC 
«SLJthIL-6 (90ag) SffiKs ^^C«f± A, 
Ltt*<£* iOOOBgCDgttSP E G12M* 3 BK£ 

lOK^fitaffi (Amicon) %m ^TE£tt£6nl <- 

awu cn**«>p b s-e 3 P»ffcLfc*-'<- 

-r y 7XG200rt (Pharmacia)C©-ti\ ESEft 

hbOl*€Wi:, Frl20-1. FM20-2. Frl20-3, 
Frl20-4. Frl20-5tf?) • &ffi£©iRftti, -t 
tl-eftl.6«g, 2.8mg, 3.5mg. 3.7cs* 3.7ngTfcr> 

«K*tl^n5.2«B, 7.6fflk 8.7fflU 9.2<S. 
9&Jfi0ll3 



»HI¥ 4-218000(10) 

0M OhIL-6 ISffiffJ I 1 J: Cf I 2taS!l 
f:fOPEC»0i*^, Balb/c^x (8 3** 
tt : n = 4 ) ORTIZ IBll35BH&J»Uft 
»»4BB(CSJlSiLT*ffl[jflitOjlti/h«a*«-» 

(*H&T&G> 





10 


5 


1 


0. 5 




ttt 


tt 






hIl-6 


143.0 


129.4 


nt 


nt 


FrIOO-l 


ttt 










211.1 


nt 


100.0 


nt 


FriOO-2 


ttt 


*** 


** 






250.8 


205.9 


148.9 


107.9 


FrlOO-3 


ttt 


*** 


** 






204.4 


212.7 


141. t 


113. 7 


'FrlOO-4 


*** 


tt 




** 




203.2 


226.5 


142.5 


138.7 


FrtOO-5 


tt 


** 


* 






202.4 


225.9 


142.8 


111. 3 



nt : ^§?Sfc 

* : P<0. 05, ** : P<0. OU **» : P< 0.001 ~C 
K»«4»t*iE'X*A *3 (Student T-tJtJE) 







(tfg/E) 1 






10 


5 


1 


0.5 


0. 1 




* 










hlL-6 


126.7 


nt 


nt 


nt 


nt 


Prl20-1 


t 


ttt 


tt 


*** 


t% 




201.3 


246.3 


221. 5 


215.5 


141.3 


Frl20-2 


*M 


ttt 


*** 


*** 


ttt 




213,2 


244.3 


233.2 


227.8 


167.4 


Frl20-3 


ttt 


»** 


ttt 


♦ M 


ttt 




221.4 


243. 1 


242. 7 


205. 9 


170. 1 


Frl20-4 


t«* 


*** 


tt 


ttt 


*** 




200.4 


229.0 


221.4 


203.4 


161.5 


FrlZO-5 


ttt 


tt 


M 


*** 


ttt 




235. 9 


224.8 


225.4 


191.5 


154. 1 



nt : * XII 

*:P<0.05s **:P<O.OK ttt : P < 0. 001 X' 
mMSLSRklfMK&hQ (Student T-fcJE) 




XB0I14 

aLfcPEC*0hIL-6 (Frl20-1 fr£Frl20-5) 
^Balb/c-r^x < 8 iB*, tt : n = 5 ) oST<: 
13 1© 0. 005-5 g To 7 HNa8&$U 8 
9 i CSA LT*«jii*©jiit/h«B L/C. 

PEG li^rn©iE»feH*fcJtL/J* 

r^r©B«'Tf«*s%»cit^rir« <p<o.on 

*»W«PEG»lthIL-6 ©ifc*«#**IH£fI 
a-rSfc»C, Xttffl 4 <Z>hIL-6 fe.fctffSffiflH 
*f itfl2-CW«Ufc*©PEC«IS» (Fr45-2, 
Frl20-t fc<fc tfFrl20-2)£Balb/c-7">X ( 8 ilK, 
tt) KBfitiLT 0.2/ig ftTS5U 

Sjla LTlkfc* : <DhIL-6*£ff!l£ Lfc, hIL-6© 
£fit*Quantikine hIL-6 (R&D Systenstt)* ffl W 
Tftftfb*fi9l=fT ->fc 0 7 BK* I, 




?5ffl¥4-2l80UO(11) 
«*T*®i:ttU P E C«fff*"C;i»^24^K 

hIL-6 *BXafc«^fc£S*C*«B*-C4BU 
*fyi/VCCSlIt5 Ctnt<*eE)i*PEG 
• ttKfflUfco W^tifc hIL-6 (fc2.9g) ItSDS- 

6«-iF*nfcfl'*ji2iK t«u-aLrt^ Q n 

fll ("ftttoS MET LYS ALA PRO «■> £#o#^/!>< 

&P EG12M£P E GffcKgt LTHttflmuaE 
oTPEG#ttlfc, ftfcftfc 5 o© P E G«tt 



hIL-6 B»*£lTFrl20' -1. FrI20' -2. Frl20' -3, 
Frl20'-4. Frl20* -Sfc^-fco 

XttWlSO^STT'?^ (n = 5) (I±B Fr" 
120-2 $lBl[3Ugfo5BfflIt9:4l, ft** 

&*&58|C*f LT285ftfcr>**fiD (P<0. OOlTWiE) 

P E G«»LfchlL-6 # 'J*** F©*tt«tt 
£B^*fc«>K, 2S»0M©hIL-6 ir£ffi{?H v 
life J: CM 2T23fitfc-e©PE Gfcfi&fc (Fr45 
-2. FrlOO-2 & J: tfFrl20-2)£Balb/cvOX (6 
3ft> tt« *fi21-23g; n = 5) 1153*4: LT 

ttlilOmg/kg J: 0 biti*. 
*BB©hIL-6B»**4*CSTft$r*fc 



fcc, 0. l*©iEf*OXj|lt?***{f P B S K8 
»U ft*S5$firt< 100/z 1 1 tt* J: 5 KhlL-6 

[»■»©»*] 
*»«OP E Gfl£*ftll-6i*. *fllfi5©IL-6j§& 

£*?©Jll*»tttta<*t»r;:ft±U froBSc: 

*^ a J<OP E G*ttIL-6fiifa/,hK&£&igffl£: L 

4 . BB©ffiJJtttK9i 

SlHli, PEG (4500) JL-6& <fc P E G 
(1000OIL-6 ©SDS-PAGE©*t$£^f it*5o 
320{±. jEttv*Xfc*?#SPEG(4500)ll-6 
*J:CFPEG(lOO00ML-6 ©JllL/M£tt 
t0T*»« o #30, *4B<** X BR gift /MS 
jMCfcWj 4Pr45-2©jfiL/hfi0fl^a»» 
^^0tft$ o £50fi, ft^ftSBBBib/h 

s**v *>x *c tit* Fr45-2© jiii /haiaafflaiai 



-1709- 



OXKfctf SFrl20-l ^^Frl20-5 OtiU'^Wi 
0hIL-6 <0v , >^jfii c f , $£S^rWl©3!£ft£ , *n"^"® , £ 



ftlX ¥ * * if 

n 5 # * * 



JSfiiJ ¥4-218000 (12) 

# i m 



130U : 
75k | 



(42 k) 
(28k) 



(50k) 
(37k) 

(23 k) 



50k 

39k 
27k 



1L6 PEGOO0OO)IL6 PEGW500HL6 ^S?-n- 



* 2 



200 ■ 



170 173.5 
(228 V.) (2337.7 



3 



100 ■ 



f 50 



74.5 
(100°/.) 



ZA 



V. 



117.9 113.5 
(158V.) (1527.) 



A 



siiS-CT PEG00000) PEW500) P£G(AS00) !L6^^S 
ILSJxW CIL6iO!S 



IS 3 



200- 



~ 100 




10 

XftjffiltttOBft 



—1710^ 



^40 



?3 HI ¥4-218000(13) 




0 



f 50 



170- 




204 . 1 . ■ « 

0 2 U 6 B 10 
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ftlH ¥4-218000 (14) 



m 6 m 



Fr1 



20-1 



Ff12 





□ 

DDI 0.005^g/B 
M O.Ol^ig/B . f 
H 0.05US/S 
O.lMg/B 
0.5jlg/S 
l.Ojig/B 
i.Ojig/B 



0-2 FM20-3 FM20-4 FM20-5 

ojjL/jN«at^i-4PEG/iL-6©a* 



« 7 




Ff45-2 
Frl20-i 
Fnzo-2 
hJL-6 



10 20 
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»BI ¥4-218000 (15) 



©Int. CI. 5 MSUE^- JrflSS#^ 

C 07 K 13/00 ZNA 7731-4H 

ffi5feffii36 @¥2(1990)8^22B@B*(JP)®#& ¥2- 222353 




1. * # © a * 

T*2fl»W»Z 5 0 4 6 0* 

2, H^U 

3. 

*ft=£©H# tt a n A 

4. ft 9 A 

£ Br X3K»«E|ftyP!lTg | 5 37* 

TClI5t"A7» 
ft « C8109) #a± ¥ * ft « 

5. mtt+OBtt 

8 % 

6. m IE O ftf ft 



K 




7. ffl IE © ft 3 

(IK (21, SH&oat) 

(3) (DE&*8 6H1 4tri rokada et al.j £ 
TOkada, H. et al. J bffiE?*>o 
<2'J3M*7Xl 7 fig ri43:175j^ ri43:U75j 

®*mwm 1 4 s i 5ffe, s»2ohii- 
12?tEcd rx?i/-y0"r ' kj * rx^s/v-r 
S Kj htTJET *o 

®WI«*2 QKi2M3fT§ rN-kKn*:/*? 

s/iA-f • kj £ rgftfij irrmrso 

®W1B»3I2 8KT^<&3ffi T82:725lJ^ 

r82:5490j^ITiEr^o 
($)WmWm$ 4H16M71TS r^^i/i;K 5 Kj 

* r*7S/>-< i Kj irffiE-r So 
0)9J*»3ft3 4Hl7M8lTi rN-fcKa + >x 

*s/-*-< * kj £ rjsttaj tiriET** 
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